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(54) MULTILAYER FILM AND CONTAINER 

(57) A multilayer film according to the present inven- 
tion is a 5-layer f ilm consisting of ethylene a-olefin copol- 
ymer, and the densities of resin constituting the layers 
are as follows starting with the outermost: first layer: 
0.935-0.950 g/cm3, second layer: not more than 0.920 
g/cm3 third layer: 0.925-0.950 g/cm3, fourth layer: not 
more than 0.920 g/cm3, fifth layer: 0.925-0.940 g/cm3. A 
container according to the present invention is molded 
by using this multilayer film and has high thermal resist- 
ance, blocking resistance, tensile strength, flexibility and 
transparency. Therefore, the multilayer film and con- 
tainer according to the present invention are suitably 
used for medical purposes. 
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Description 

(Technical Field) 

The present invention relates to a multilayer film and a container formed by using the same. Specifically, it is used 
in the medical field, especially as a container for pharmaceutical solution, blood or the like. 

(Background Art) 

As conventional examples of multilayer container for medical use, the following compositions made of polyethylene 
resin may be listed. 

A. Japanese Patent Unexamined Publication No. 62-64363: 

A three-layer bag composed of linear low density polyethylene, with the density of inner and outer layers being 0.920 
g/cm 3 or more and the density of a middle layer being less than 0.920 g/cm 3 . 

B. Japanese Patent Unexamined Publication No. 63-248633: 

A three-layer container composed of linear low density polyethylene, with the density of inner and outer layers being 
0.910 to 0.940 g/cm 3 or more, the density of a middle layer being 0.880 to 0.905 g/cm 3 and a difference in the density 
between the two being 0.01 g/cm 3 or more. 

C. Japanese Patent Unexamined Publication No. 3-277365: 

A three-layer bag comprising an outer layer of linear low density polyethylene with the density of 0.920 g/cm 3 or 
more, a middle layer of linear low density polyethylene with the density of 0.915 g/cm 3 or less, and an inner layer of 
branched low density polyethylene with the density of 0.918 g/cm 3 or more. 

D. Japanese Patent Unexamined Publication No. 4-266759: 

A bag of three layers or more comprising inner and outer layers composed of a resin in which 5 to 40% of high 
density polyethylene with the density of 0.945 g/cm 3 or more is mixed with a low density polyethylene having long-chain 
branches with the density of 0.930 g/cm 3 or less, and a middle layer composed of a resin in which 15% or less of the 
same high density polyethylene is mixed with a linear low density polyethylene with the density of 0.920 g/cm 3 or less. 

These compositions, however, have at least one problem out of the followings. 

(1) Since the inner and outer layers are composed of polyethylene resin of low density, heat resistance is insufficient, 
and seal strength and drop-shock resistance are lowered by high pressure steam sterilization, hot water sterilization, 
or other sterilization in high temperature condition. 

(2) Blocking is liable to occur after such sterilization in high temperature condition. 

(3) Wall thickness must be increased in order to enhance the strength of an entire film. 

(4) Since tensile strength is insufficient, the production of bag cannot be speeded up. 

(5) Since the temperature of a heater cannot be increased in heat sealing, it is impossible to seal in a short time. 

(6) The transparency or flexibility is towered after sterilization or the like. 

It is hence a primary object of the invention to present a film and a container suited to medical use, eliminating all 
the above problems. 
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(Disclosure of the Invention) 

To achieve the above object, a multilayer film of the invention is a five-layer film composed of ethylene-a-oiefin 
copolymer, wherein the density of a resin composing each layer is as follows, in order from an outer layer: 



First layer: 


0.935 to 0,950 g/cnr>3 


Second layer: 


0.920 g/cm3 or less 


Third layer: 


0.925 to 0.950 g/cm3 


Fourth layer: 


0.920 g/cm3 or less 


Fifth layer: 


0.925 to 0.940 g/cm3 



In the multilayer film of the invention, to the resin of the fifth layer, ethylene-a-olefin copolymer with the density of 
0.945 g/cm3 or more may be added by 10 % by weight or less. 

Furthermore, in the multilayer film of the invention, the resin for composing the second layer and fourth layer is 
preferably: 

(1) A mixed resin comprising 40 to 60 % by weight of ethylene-a-olefin copolymer with density of 0.900 to 0.920 
g/cm3 p 40 to 60 % by weight of ethylene-a-olefin elastomer with density of less than 0.900 g/cm3, and less than 5 
% by weight of high density polyethylene with density of 0.955 g/cm3 or more, 

(2) A mixed resin comprising 20 to 60 % by weight of ethylene-a-olefin copolymer with density of 0.900 to 0.920 
g/cm3 ( 40 to 60 % by weight of ethylene-a-olefin elastomer with density of less than 0.900 g/cm3, and 30 % by 
weight or less of ethylene-a-olefin copolymer with density of 0.935 to 0.945 g/cm3, or 

(3) A mixed resin comprising 20 to 50 % by weight of ethylene-a-olefin copolymer with density of 0.935 to 0.945 
g/cm3, and 50 to 80 % by weight of ethylene-a-olefin elastomer with density of less than 0.900 g/cm3 

As to thickness of each layer, it is preferable that the first layer is 5 to 1 5%. the second layer is 35 to 45%, the third 
layer is 3 to 10%, the fourth layer is 35 to 45% and the fifth layer is 5 to 15% of the entire film thickness, respectively. 

Every resin composing the film of the invention is an ethylene-a-olefin copolymer, and examples of a-olefin include 
propylene, 1-butene, 1-pentene, 1-hexene, 4-methyl-1-pentene, 1-heptene. 1-octene, 1-nonene, 1-decene. 1-undecene, 
1-dodecene, and others with 3 to 12 carbon atoms. 

Furthermore, the container for medical use according to the invention is characterized in being formed by using the 
above multilayer film. 

Multilayers film and container according to the invention are improved in heat resistance as compared with conven- 
tional products, and are also excellent in blocking resistance, tensile strength, flexibility and transparency. 

(Brief Description of Drawings) 

Fig. 1 is a front view of a preferable container according to the invention. 

(Best Mode for Carrying Out the Invention) 

Followings are detailed description of resins used in each layer of the film and container of the invention, and a 
method of manufacturing the same. 

As to First layer: 

Since mechanical strength (especially tensile strength) and heat resistance are required, there should be used a 
resin having the density in a range of 0.935 to 0.950 g/cm3 preferably 0.935 to 0.945 g/cm3, specifically around 0.940 
g/cm3 in particular, a resin with the melt flow rate (MFR) of 1 .5 to 2.5 g/10 min. (190 °C). and melting point of 120 to 
130 °C is more suitable. The thickness should be 5 to 15% of the entire film. 
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As to Second layer: 



of n £>n nil f * 3 9 hi9h f ,exibility - ■ the ethylene-a-olef in copolymer used in this layer has a density 

of 0.920 g/cm3 or less, more preferably 0.890 to 0.905 g/cm3. Also, in view of keeping transparency, it is preferable to 

So oc n Sr r t ^ ymer " iS d6Sirable MFR iS 0 5 10 4 0 9/10 min < 190 ° C > and me,ti "9 5"» is in a ran'ge oflos to 
120 C. For th.s ayer. a resin mixture of two or more types can be used, which preferably is a mixture of 40 to 60 % by 

oSttTo™* I 0900 10 ° 920 ^ and 40 to ^*byweigr rt ofelhy l ene-Lefinelastome7w?hdeS 

. 2?hS2i? ?" ? y T** ° r eth y |ene -«-° ,e,in «P«-W *■» density of 0.93?to 0.945 gVcn* may be 
added by ^0 % by weight or less, preferably 20 % by weight or less, so that the heat resistance can be impToved v«thout 
lowering the flexibHrty. The high density polyethylene may be either a-olefin copolymer or homopolymerSS^MmS 

o^toT^^^^^ 

0 ? '^f/ 3 Tf' 8 * 50 to 80 % by W6ight 01 etn yene-a-olef in elastomer with density of less than 

T 9 3 moced resia the densit y of the entire resin "eeds to be set within the above specified range 
The thickness of the layer should be 35 to 45% of the entire film. ^ 9 

As to Third layer: 

nr^So^f*™ (t f" a , Crty) ° f the entire ,ilm - 8 resin «* which densitv is in a ran 9e of 0.925 to 0.950 g/cm3 
Smpr-« n f H, ^ ? UMd the midd,e ,ay6r 1718 resin be in either » branched, but a E 
KT'Il^ 6 f^- 10 J"*™ 30 affinity for other "W™ and to kee P transparency, ft is preferable that MFR 
is in a range of 1 .5 to 2.5 g/min. (190 °C) and melting point is in a range of 120 to 130 °C 

in <u£n ! ™ ? islaye \ a mixed resin comprising two types of ethylene-a-olefin copolymer may be used, but 
Ln^n ST* denS,ty 01 0 935 10 ° 945 9/0013 Sh0uW be contained at least b v 40 to 60 % by we ght 

The thickness is approximately in a range of 3 to 10% of the entire film. 
As to Fourth layer: 

r«n ^!!f^ e Jf Sir l a ! If* in tHe SeCOnd la y erisdis P°sed. thus maintaining flexibility of acorrtainer. The layer thickness 
can be selected out of the range defined in the second layer. "u^ess 

As to Fifth layer: 

A resin having blocking resistance and heat resistance is disposed, thus making it possible to withstand sterilization 
to 0^40 g/cm3 should be used. The same resin as used in the third layer can be used, but in order to increase heat 
of the entire resin have to be set in the above specified range. The thickness should be 5 to 1 5% of the entire film 

co J£ usZ T^ e J^h!!? T'? 9 3 f Hm ° f * he inVenti ° n ' th6re are ^^'ed or air-cooled extrusion inflation method. 

J dry laminatlon method - lamination method, and others. In particular, the water- 

ZZSZZT™ ^ C °- extrusion ™* method ™ Parable from the viewpoint of performanS 

i! t u ' trans P arenc y- econom y and sanitation. In either method, it is necessary to perform at a temperature for 

c^Zo * n °r a,ly 15 °. t0 250 ° C> Pref6rably 1 70 to 200 ° C ,n order to maintain transparency. theS 

comprising each layer may have a minimum difference in MFR. 

i^JTi!^ 655 01 ^ f " m ° f the invention manufactured in this method is generally 100 to 300n. which may be 
SSSS ^aoSt Pr0PSr,y d6Pendin9 ° n PUrPOSe ° f USe " ^ 3 SUf,ident S " en9th <*" be ^ a t a 



in th^S* 0 th !^ eth0d 01 manu,acturin 9 a container in the invention, a film in the form of tube or sheet obtained 
h ♦ ■ T" er ' ' S "* and heat - sealed b v ^ conventional method, and a mouth part or the Hkels 

l^^S^^T? T anUfaCtU : n9 3 havi " 9 3 Specif ied sha P e and dimensions As me 

foTe^o^T 9nn . * e temperature may be raised to about 120 to 160 »C. and for a film with thickness of. 
for example, about 200n. 't is poss.ble to seal in a short time of 0.5 to 3 seconds in the above temperature ranae Linea 
lowdensrtypolyethyleneissuitableforthe mouth part because it fuses well wrth the inner layJ^e^7ZZe^. 
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(Example) 



An evaluation experiment of a container formed by using the multilayer film of the invention will be described below 
First, (animate sheets of synthetic resin and layer constitution shown in Table 1 . were formed by water-cooled co- 
extrus.on .nf latoon method. Using these products, a container 1 for medical use having a capacity of 500 ml as shown 
in Fig. 1 was formed. Heat sealing for the film when forming the container was done for 2 seconds at 140 «C 
m ,*h~f ^".^u 05 ? 1 n6d corrtalner 1 ,or medical use > *»e characteristics were evaluated according to the following 
method. That is. heat resistance was measured by visually observing the state of the container in view of deformation 
breakage and seal leak after filling with internal solution and sterilizing in high pressure steam for 40 minutes at 1 10 'C 
.T 5 ^ *"? conducted by cooling at about 4 °C. falling the container five times each from three directions 
from a height of 1.2 m, thus visually observing breakage and seal leak. 

Flexibility was evaluated by visually observing a natural discharge property of the internal solution 
Transparency was evaluated by visually observing the container afterfilling with distilled water and sterilizing in hioh 
pressure steam, and further by measuring transmission rate of 450 nm light. 

age werelntTstigated" 8 '' 5 ' 0bSerVi " 9 * ie ent " re a PP earance <* container, crease, blocking, deformation, and break- 

Ta hi?o ^ ^ 1 S COmparative exarop'es. laminate sheets of synthetic resin and layer constitution shown in 
I™ T ^ T W 38 described an °" "sing these products, containers for medical use 

were formed in the same procedure. Then, each of the characteristics was evaluated. 
In Tables 1 and 2. the following abbreviations are used. 

PE-1 = linear medium density polyethylene (ethylene-1-butene copolymer) 

[made by MITSUI PETROCHEMICAL INDUSTRIES. LTD.; density = 0.940 g/cm3. MFR = 2.1 g/10 min (190 °C)1 
PE-2 = linear low density polyethylene (ethylene-1 -butene copolymer) 

[made by MITSUI PETROCHEMICAL INDUSTRIES. LTD.; density = 0.900 g/cm3 MFR = 0.9 g/10 min (190 «C)1 
PE-3 = linear medium density polyethylene (ethylene-1 -butene copolymer) 

[made by MITSUI PETROCHEMICAL INDUSTRIES. LTD.; density = 0.930 g/cm3. MFR = 2.1 g/10 min (190 °C)] 
u7™ « oSJ^? " Wl 5 % by W6ight ° f hi9h density Po'yethVene (ethylene-1 -butene copolymer) [made by 

PE-5 = a mixed resin <density of the mixed resin = 0.905 g/cm3> comprising: 
45.5 % by weight of linear low density polyethylene (ethylene-1 -butene copolymer) 

[made by MITSUI PETROCHEMICAL INDUSTRIES. LTD.; density = 0.920 g/cm3. MFR = 2.1 g/10 min (190 °C)1 
50% by weight of ethylene-1 -butene elastomer 

[made by MITSUI PETROCHEMICAL INDUSTRIES. LTD.; density = 0.885 g/cm3. MFR = 0.5 g/10 min (190 »C)1 
and 4.5% by weight of high density polyethylene (homopolymer) 

[made by MITSUI PETROCHEMICAL INDUSTRIES. LTD.; density = 0.965 g/cm3. MFR = 15 g/10 min (190 X)l 
pe-6 = a mixed resin <density of the mixed resin = 0.904 g/cm3> comprising: 
47.5 % by weight of linear low density polyethylene (ethylene-1 -butene copolymer) 

[made by MITSUI PETROCHEMICAL INDUSTRIES. LTD.; density = 0.920 g/cm3. MFR = 2.1 g/10 min (190 °C)1 
50 % by weight of ethylene- 1 -butene elastomer A 

k ITSL " r t E ^S HEM,CAL INDUSTR,ES - LTD -= density = 0.885 g/cm3. MFR = 0.5 g/10 min.(190 -Q] 
and 2.5 % by weight of high density polyethylene (homopolymer) 

[made by MITSUI PETROCHEMICAL INDUSTRIES. LTD.; density = 0.965 g/cm3 MFR = 15 g/10 min (190 °C)1 
PE-7 = a mixed resin density of the mixed resin = 0.898 g/cm3> comprising: 
45.5 % by weight of linear low density polyethylene (ethylene-1 -butene copolymer) 

[made by MITSUI PETROCHEMICAL INDUSTRIES. LTD.; density = 0.905 g/cm3. MFR = 2.9 g/10 min (190 »C)1 
50% by weight of ethylene- 1-butene elastomer 

tm ! d / c b ^ ITSUI PETROCHEMICAI - INDUSTRIES. LTD.; density = 0.885 g/cm3. MFR = 0.5 g/10 min (190 »C)1 
and 4.5% by weight of high density polyethylene (homopolymer) 

[made by MITSUI PETROCHEMICAL INDUSTRIES. LTD.; density = 0.965 g/cm3 MFR = 15 g/10 min (190 °C)1 
PE-8 = a mixed resin <density of the mixed resin = 0.905 g/cm3> comprising: 
40 % by weight of linear low density polyethylene (ethylene-1-butene copolymer) 

[made by MITSUI PETROCHEMICAL INDUSTRIES. LTD.; density = 0.920 g/cm3, MFR = 2.9 g/10 min (190 °C)1 
50% by weight of ethylene- 1-butene elastomer " 1 ^ 

So SSSKSSS"™ 1 ^ INDUSTRIES ' Lm: de "^ - 0 885 MFR " 0 5 ^° •*■(«» 'C)]. 

PE-9 = a mixed resin <density of the mixed resin = 0.904 g/cm3> comprising: 
45 % by weight of linear low density polyethylene (ethylene-1 -butene copolymer) 
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[made by MITSUI PETROCHEMICAL INDUSTRIES. LTD.; density = 0.920 g/cn*. MFR = 2.9 g/10 min (190 °C)1 
50% by weight of ethylene-1-butene elastomer 1 

l Z d i%^^l^ HEm0AL INDUSTRIES - Lm: densi * " 0 885 MFR = 0.5 g/10 min.(190 -Q]. 

PE-10 = 1:1 mixed resin <densrty of the mixed resin = 0.930 g/cm3> comprising- 
linear low density polyethylene (ethylene-1-butene copolymer) 

EdPEM M ' TSUI PETROCHEMICAL 'NDUSTRIES. LTD.; density = 0.920 g/cm3. MFR = 2.9 g/10 min.(190 'Q], 
PE-1 1 = a linear low density polyethylene (ethylene-1-butene copolymer) 

[made by MITSUI PETROCHEMICAL INDUSTRIES. LTD.; density = 0.925 g/cm3 MFR = 2.3 g/10 min (190 'C)l 
PE-12 = a mixed resin <density of the mixed resin = 0.907 g/cm3> comprising: 
30 % by weight of linear low density polyethylene (ethylene-1 -butene copolymer) 

K B h lS U ! P ,!!, ROC ^ MICAL INDUSTRIES ' LTD -: densi * = 0-920 9/cm3 MFR = 2.9 g/10 min.(190 <>C)]. 
50 % by weight of ethylene-1 -butene elastomer n 

a^0%™Wof T ^ HEM,CAL ,NDUSTRIES ' Lm: de "^ " 0 885 MFR = 0.5 g/10 min.(190 -Q,. 

PE-13 = a mixed resin <densrty of the mixed resin = 0.909 g/cm3> comprising: 
20 % by weight of linear low density polyethylene (ethylene-1 -butene copolymer) 

Lr^wo!^ P Z, R0C , H k M,CAL ,NDUSTRIES > LTD ■= «*™*t = 0-920 g/cm3, MFR = 2.9 g/10 min.(190 *C)], 
50 % by weight of ethylene-1 -butene elastomer n 

l Z 30 % ™m of T pE-1 HEM ' CAL ,NDUSTR,ES ' Lm; - 0 885 MFR = 0.5 g/10 min.(190 -Q]. 

PE-1 4 = a mixed resin <density of the mixed resin = 0.902 g/cm3> comprising- 
70 % by weight of ethylene-1 -butene elastomer 

l Z 30 % by X™ HEM ' CAL ' NDUSTR,ES - LTD ' densi * = 0 MFR = 0.5 g/10 min.(190 -C)]. 

elastome* miX6d reSi " <dSnSity ° f miX6d reSi " = 0 907 9/Cm3> com P"' sin 9 : 60 % b y w «9ht of ethylene-1 -butene 
^VS^^^^ INDUSTRIES. LTD, density = 0.885 g/cm3. MFR = 0.5 g/10 min.(190 -Q], 
PE-16 = a linear low density polyethylene (ethylene-1 -butene copolymer) 

[made by MITSUI PETROCHEMICAL INDUSTRIES. LTD, density = 0.920 g/crr* MFR = 2.9 g/10 min (190 -Q] 
PE-1 7 = a high density polyethylene (homopolymer) 

[made by MITSUI PETROCHEMICAL INDUSTRIES. LTD, density = 0.965 g/cm3. MFR = 15 g/10 min. (1 90 -Q] 
PE-18 = an ethylene-1 -butene elastomer n 
[made by MITSUI PETROCHEMICAL INDUSTRIES. LTD.; density = 0.885 g/cm3. MFR = 0.5 g/10 min.(190 °C)] 
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Symbols in the tables denotes that © is excellent. Q is good, a is slightly poor, and x is poor. 



Table 1 



10 



15 



so 



35 



30 



35 



40 



45 



50 



No. 



Outer 
Layer 



Inner 
Layer 



Kind of resin 
[thickness (#) ] 



10 



PE- 

(15) 
PE 

(15) 

PE-1 
(15) 

PE-1 
(15) 

PE-1 
(15) 

PE-1 
(15) 

PE-1 
(15) 

PB-1 
(15) 

PE-1 
(15) 

PE-1 
(15) 



PE-2 
(80) 

PE-2 
(95) 

PE-2 
(80) 

PE-5 
(80) 

PE-6 
(80) 

PE-7 
(80) 

PE-8 
(80) 

PE-5 
(80) 

PE-9 
(80) 

PE-8 
(80) 



PE-3 
(10) 

PE-: 
(10) 

PE-3 
(10) 

PE-3 
(10) 

PE-3 
(10) 

PE-3 
(10) 

PE-3 
(10) 

PE-3 
(10) 

PE-3 
(10) 

PE10 
(10) 



Total 
thick- 
ness 



PE-2 
(80) 

PE-2 
(95) 

PE-2 
(80) 

PE-5 
(80) 

PE-6 
(80) 

PE-7 
(80) 

PE-8 
(80) 

PE-5 
(80) 

PE-9 
(80) 

PE-8 
(80) 



PE-3 
(15) 

PB-3 
(15) 

PE-4 
(15) 

PE-3 
(15) 

PB-3 
(15) 

PE-3 
(15) 

PE-3 
(15) 

PE-3 
(15) 

PE-3 
(15) 

PE-3 
(15) 



200 



230 



200 



200 



200 



200 



200 



200 



200 



200 



© 



@ 



@ 



® 



© 



@ 



® 



® 



Transparenc 



Vis- Trans- 
t«i Imissxon 



® 



© I 90.6 



© 89.3 



© 90.3 



© 85.8 



© 86.5 



© 87.0 



85.1 



© 85.1 



85.7 



© 85.1 



f 



© 



© 



© 



© 



© 



© 



© 



55 



7 



EP 0 699 521 A1 



Table 1( continued) 



9%. 



Na 


Outer t Inner 
Layer 1 Layer 


Total 


I 


/ 
( 


/ 


Transparency 


t 


( 




Kind 
[thickr 


of re 
less ( p. 


sin 

) J 




thick- 
ness 


Vis- 
ual 


Trans- 
mission 

(X) 




11 


PE-1 
(15) 


PE-8 

(80) 


PE-3 

(10) 


PE-8 
(80) 


PE-1 1 
(15) 


200 








© 


87.5 


© 


© 


12 


PE-1 
(15) 


PE-12 
(80) 


PB-3 

(10) 


PE-12 
(80) 


PE-3 
(15) 


200 




© 


© 


© 


84.6 


© 


© 


13 


PE-1 
(15) 


PB-13 
(80) 


PE-3 
(10) 


PE-13 
(80) 


PE-3 
(15) 


200 




© 


© 


© 


83.9 


© 


© 


14 


PB-1 
(15) 


PE-14 
(80) 


PE-3 
(10) 


PE-14 
(80) 


PE-3 
(15) 


200 


@ 


© 


© 


© 


83.2 


© 


© 


15 


PE-1 
(15) 


PE-15 
(80) 


PB-3 
(10) 


PE-15 
(80) 


PE-3 
(15) 


200 


@ 




© 


O 


81.3 


© 


© 



e 
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Table 2 



9 e cv» c ^ % 



No. 


Outer , Inner 
Layer Layer 


Total 
thick- 
ness 

U) 


rf 

1 


7-f 

/ 


/ 


Transparency 


rr — 
/ 


T-f 1 

/ 


Kind of resin 
[ thickness ( // ) J 


Vis- 
ual 


Trans- 
mission 

(*> 


I 


PE-16 
(15) 


PE-2 
(80) 


PE-3 
(10) 


PB-2 
(80) 


PB-3 
(15) 


200 


A 




© 


A 


86.5 


A 


A 


II 


PB-1 
(15) 


PE-2 
(80) 


PE-3 
(10) 


PE-2 
(80) 


PE-17 
(15) 


200 


® 


X 


O 


O 


82.9 


O 


X 


m 


PB-1 
(15) 


PE-3 
(80) 


PE-1 
(10) 


PE-3 
(80) 


PE-1 
(15) 


200 


© 


A 


O 


O 


81.5 


O 


A 


17 


PE-1 
(15) 


PE-2 
(80) 


PE-3 
(10) 


PE-2 
(80) 


PE-18 
(15) 


200 


X 


A 


© 


O 


81.0 


O 


X 



It is clear from Table 1 and Table 2 that the films and containers of the invention are excellent in flexibility, heat 
resistance, strength, and transparency. 

(Industrial Applicability) 

The multilayer film and container according to the invention possess many advantages, for example: 

Capable of withstanding high pressure steam sterilization, hot water sterilization, or other high temperature sterili- 
zation. 

Capable of reducing the overall thickness of a film. 
* Excellent in tensile strength and capable of producing a bag at high speed. 
Hardly inducing blocking. 

Capable of conducting heat sealing at high temperature and in short time, and excellent in sealing performance. 
Capable of maintaining excellent flexibility and transparency even after sterilization. 

Hence it can be preferably used as container for medical use such as transfusion bag, blood bag or the like. 
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1. A multilayer film, being a five-layer film composed of ethytene-a-olefin copolymer, wherein the density of a resin 
composing each layer is as follows, in order from the outer layer: 



First layer: 


0.935 to 0.950 g/cm 3 


Second layer: 


0.920 g/cm3 or less 


Third layer: 


0.925 to 0.950 g/cm3 


Fourth layer: 


0.920 g/cm 3 or less 


Fifth layer: 


0.925 to 0.940 g/cm3 



2. A multilayer film according to claim 1 , wherein in the resin of the fifth layer, an ethylene-a-olefin copolymer with the 
density of 0.945 g/cm 3 or more is blended by 10 % by weight or less. 

3. A multilayer film according to claim 1 , wherein a resin used in the second and fourth layers is a mixed resin comprising 
40 to 60 % by weight of ethylene-a-olefin copolymer with density of 0.900 to 0.920 g/cm 3 40 to 60 % by weight of 
ethylene-a-olefin elastomer with density of less than 0.900 g/cm 3 , and less than 5 % by weight of high density 
polyethylene with density of 0.955 g/cm 3 or more. 

4. A multilayer film according to claim 1 , wherein a resin used in the second and fourth layers is a mixed resin comprising 
20 to 60 % by weight of ethylene-a-olefin copolymer with density of 0.900 to 0.920 g/cm3 , 40 to 60 % by weight of 
ethylene-a-olefin elastomer with density of less than 0.900 g/cm 3 , and 30 % by weight or less of ethylene-a-olefin 
copolymer with density of 0.935 to 0.945 g/cm 3 . 

5. A multilayer film according to claim 1 , wherein a resin used in the second and fourth layers is a mixed resin comprising 
20 to 50 % by weight of ethylene-a-olef in copolymer with density of 0.935 to 0.945 g/cm 3 , and 50 to 80 % by weight 
of ethylene-a-olefin elastomer with density of less than 0.900 g/cm 3 . 

6. A multilayer film according to any one of claims 1 to 5, wherein thickness of each layer for the entire thickness of 
the film lies in the following range. 



First layer 


5 to 15% 


Second layer 


35 to 45% 


Third layer 


3 to 10% 


Fourth layer 


35 to 45% 


Fifth layer 


5 to 15% 



7. A container formed by using a multilayer film according to any one of claims 1 to 6. 
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